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The following recommendations are based on current medical evidence and expert opinion from clinicians. The content of the
document is dynamic and will be revised as new clinical data becomes available. The purpose of this document is to assist
practitioners in clinical decision-making, to standardize and improve the quality of patient care, and to promote cost-effective drug
prescribing. The clinician should utilize this guidance and interpret it in the clinical context of the individual patient.
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I. Summary

Selection of DMARD(s) must take into account efficacy, approximate time to benefit, adverse events, ease of administration, and cost of the
medication and monitoring. Individual patient factors such as aggressiveness of disease, structural damage, comorbid conditions, quality of
life, and likelihood of compliance (i.e., oral administration versus patient’s or caregiver’s ability to inject subcutaneously versus clinic visits
for intravenous infusion) must also be considered when making decisions regarding DMARD treatment. Patients who have contraindications
to methotrexate (MTX) or who have had suboptimal disease control with MTX (with doses up to 25mg/week, if tolerated) due to lack of
efficacy or toxicity may be eligible for the use of other DMARDs (i.e., leflunomide), including biologic agents (i.e., etanercept, infliximab,
anakinra, adalimumab, abatacept, or rituximab) either as monotherapy or in combination with existing regimens. However, MTX as
monotherapy or in combination with older DMARDs (i.e., oral/injectable gold, hydroxychloroquine, sulfasalazine, penicillamine,
azathioprine) should be initiated in patients who have not received previous MTX treatment prior to considering use of leflunomide or a
biologic agent.1 FDA approved RA indications for leflunomide, etanercept, infliximab, anakinra, adalimumab, abatacept, and rituximab are
listed in Table 1. A summary of efficacy determined from clinical trials of leflunomide, etanercept, infliximab, anakinra, adalimumab,
abatacept, and rituximab are listed in Appendix I.

Randomized controlled trials have demonstrated the efficacy of leflunomide as an alternative to MTX as monotherapy in patients with
contraindications to, intolerance to, or suboptimal response with MTX. 2-7 Leflunomide can also be used in combination with MTX if
inadequate clinical response occurs despite full or maximally tolerated doses of MTX. 8-10 Patients with no previous treatment with MTX2,3,7,
no previous treatment with other DMARDs2-5, and failure with previous DMARD therapy2-4,6,8 showed improvement with leflunomide. The
combined use of leflunomide with antimalarials, intramuscular or oral gold, D-penicillamine, or azathioprine has not been adequately studied.

Clinical trials have demonstrated the efficacy of etanercept12-19, infliximab21-31, anakinra33-44, adalimumab46-52, abatacept54-60, and rituximab62- 75

in improving clinical signs and symptoms in patients with RA. Patients with early RA with no previous MTX treatment showed
improvement with etanercept (monotherapy), infliximab (in combination with MTX) and adalimumab (in combination with MTX). 16,17,31,121

Patients with active RA in whom previous DMARD therapy had failed showed improvement with etanercept, infliximab, and adalimumab. 12,

13, 21-23, 48, 52 Abatacept and rituximab have shown efficacy in patients with active RA who have received previous standard treatment, in
addition to tumor necrosis factor (TNF) inhibitors, and have had inadequate response.54-59, 61-74 All biologics have been shown to be beneficial
when used in combination with MTX in patients with ongoing active RA despite adequate doses of MTX. 14,15,24-30,36,37,39,46,47,49 Infliximab and
rituximab are currently recommended for use only with concomitant MTX therapy. 24,32, 61, 63-64 Etanercept, anakinra, adalimumab, and
abatacept have been studied as monotherapy12,13,16,17,19,33-35, 48, 52, 54 as well as in combination with other DMARDs. 18, 38, 40-43, 50, 51, 55-59 Serious
infections have occurred with the concurrent use of etanercept and anakinra and therefore the combination of TNF inhibitors and interleukin
1 (IL-1) receptor antagonists is not recommended. 18, 20, 32, 45, 53 Evidence shows increased frequency of infections and serious infections
without added clinical benefit when abatacept was combined with a TNF inhibitor. Safety and efficacy of abatacept has not been evaluated in
concomitant use with anakinra, and is therefore not recommended.56, 58 Biologics should not be started or should be discontinued in patients
with serious infections (Table 6). 20, 32, 45, 53 Previous tuberculosis (TB) may be reactivated in patients given TNF inhibitors; screening and
prophylaxis according to local recommendations should be undertaken in patients with previous TB or patients at risk for developing TB
(Table 5).20,32,53

In the absence of head to head clinical trials, there is no evidence that leflunomide or any one biologic should be used before another, or that
any one of these agents is more effective than another. Choice will depend on individual patient presentation, past medical history, and
comorbid conditions that may contraindicate use of one agent over another (Table 3) or may predispose the patient to safety risks (Table 4).
Safety concerns with leflunomide (Table 7) include liver abnormalities, infections (i.e., interstitial pneumonia), and hematological
abnormalities (i.e., pancytopenia), which may all be increased with the coadministration of MTX or other potentially immunosuppressive
drugs.11, 86 Safety concerns with biologics (Table 7) include infection, malignancies (especially lymphoma), demyelinating disorders, CHF
exacerbation, immunogenicity, autoantibodies and drug-induced lupus, hematologic abnormalities, and infusion-related reactions. 58- 59, 76-95

(Appendix II contains “Dear Healthcare Provider” letters from the manufacturers of leflunomide, etanercept, and infliximab detailing
important safety warnings.) Although leflunomide, etanercept, and infliximab have demonstrated effectiveness for the treatment of MTX
naïve patients, use of these agents earlier in the treatment of RA should be limited due to long-term safety issues (Table 7) and cost (Table 8;
Appendix III). However, patients with contraindications to all other DMARDs may use leflunomide, etanercept, or infliximab earlier (no
data for anakinra or adalimumab in patients with early RA or without previous MTX treatment). Questions remain regarding the long-term
safety of abatacept and rituximab and whether these agents inhibit the progression of structural damage. Thus, use should be reserved for
patients refractory to other RA treatments, may not be candidates for the other agents, or are unable to tolerate the other agents. Compared to
leflunomide, disadvantages of biologic therapy include the need for parenteral administration (Table 2) and cost (Table 8; Appendix III).

II. Criteria for Use
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Consider LEFLUNOMIDE…

As MONOTHERAPY if:
- Documented contraindications, intolerance (toxicity) and/or suboptimal response to an adequate trial of MTX; AND
- Documented contraindications, intolerance and/or suboptimal response to > 1 standard DMARDS at standard target dose (unless

significant toxicity limited the dose tolerated), regardless of whether they were prescribed sequentially or in combination:
oral/injectable gold, hydroxychloroquine, sulfasalazine, penicillamine, azathioprine.

As COMBINATION THERAPY with MTX if:
- Documented suboptimal response with full or maximally tolerated doses of MTX

CRITERIA FOR ELIGIBILITY*:
* Each patient’s risk versus benefit should be carefully considered before initiating therapy (or continuing therapy) in instances where safety and efficacy
have not been established (See Table 4). Choice of therapy should be based on physician discretion and clinical judgment.

⁭ 1. Diagnosis of RA as defined by the American College of Rheumatology (ACR); AND
⁭ 2. Active RA despite full and adequate treatment with > 1 standard DMARDs at standard or maximally tolerated dose; AND
⁭ 3. Baseline monitoring parameters within normal limits ( See Table 5).

CRITERIA FOR EXCLUSION:

⁭ 1. MTX naïve – If a patient has failed to demonstrate an adequate response to a single DMARD other than MTX, MTX should be initiated
with doses up to 25mg/week (as tolerated) for at least 3 months, with or without other DMARDs; OR

⁭ 2. If a patient has previously achieved remission on a given DMARD, he or she should be restarted on this previously effective DMARD
prior to use of leflunomide; OR

⁭ 3. Contraindications to leflunomide. (See Table 3).

CRITERIA FOR CONTINUATION:

After initiation of an agent, adequate response with decreased disease activity such as improvement in severity of affected joints or resolution of
flares/decrease in flares within 4-12 weeks based on clinical judgment and quantitative measurements, including:

⁭ 1. Improvement in validated quantitative measures of response such as the Health Assessment Questionnaire (HAQ), visual analog scales
(VAS), Likert scales, joint tenderness and/or swelling, and laboratory data (ESR, CRP); AND

⁭ 2. Improvement in the DAS score > 1.2; OR
⁭ 3. Achievement of a DAS28 score of < 3.2; OR
⁭ 4. > 20% improvement according to ACR 20% response criteria
⁭ 5. Monitoring parameters at follow-up MUST be within normal limits (See Table 5).

CRITERIA FOR WITHDRAWAL OF THERAPY:

⁭ 1. Inefficacy - Inadequate response (despite confirmed compliance) within 4-12 weeks after starting treatment at the recommended dosing
schedule (See Table 2); OR

⁭ 2. Loss of efficacy/unacceptable disease activity – Ongoing disease activity after 3 consecutive months of maximum therapy despite
confirmed compliance (i.e., Repetitive flares; progressive joint damage); OR

⁭ 3. Development of drug-related toxicity or adverse events (See Tables 6 and 7).

National PBM Drug Criteria for Use
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Consider ETANERCEPT …

As MONOTHERAPY if:
- Documented contraindications, intolerance (toxicity) and/or suboptimal response to an adequate trial of MTX; AND
- Documented contraindications, intolerance and/or suboptimal response to > 1 standard DMARDS at standard target dose (unless

significant toxicity limited the dose tolerated), regardless of whether they were prescribed sequentially or in combination:
oral/injectable gold, hydroxychloroquine, sulfasalazine, penicillamine, azathioprine, leflunomide

As COMBINATION THERAPY with MTX if:
- Documented suboptimal response with full or maximally tolerated doses of MTX

CRITERIA FOR ELIGIBILITY*:
* Each patient’s risk versus benefit should be carefully considered before initiating therapy (or continuing therapy) in instances where safety and efficacy
have not been established (See Table 4). Choice of therapy should be based on physician discretion and clinical judgment.

⁭ 1. Diagnosis of RA as defined by the American College of Rheumatology (ACR); AND
⁭ 2. Active RA despite full and adequate treatment with > 1 standard DMARDs at standard or maximally tolerated dose; AND
⁭ 3. Baseline monitoring parameters within normal limits ( See Table 5).

CRITERIA FOR EXCLUSION:

⁭ 1. MTX naïve – If a patient has failed to demonstrate an adequate response to a single DMARD other than MTX, MTX should be initiated
with doses up to 25mg/week (as tolerated) for at least 3 months, with or without other DMARDs; OR

⁭ 2. If a patient has previously achieved remission on a given DMARD, he or she should be restarted on this previously effective DMARD
prior to use of etanercept; OR

⁭ 3. Contraindications to etanercept. (See Table 3).

CRITERIA FOR CONTINUATION:

After initiation of an agent, adequate response with decreased disease activity such as improvement in severity of affected joints or resolution of
flares/decrease in flares within 8-12 weeks based on clinical judgment and quantitative measurements, including:

⁭ 1. Improvement in validated quantitative measures of response such as the Health Assessment Questionnaire (HAQ), visual analog scales
(VAS), Likert scales, joint tenderness and/or swelling, and laboratory data (ESR, CRP); AND

⁭ 2. Improvement in the DAS score > 1.2; OR
⁭ 3. Achievement of a DAS28 score of < 3.2; OR
⁭ 4. > 20% improvement according to ACR 20% response criteria
⁭ 5. Monitoring parameters at follow-up MUST be within normal limits (See Table 5).

CRITERIA FOR WITHDRAWAL OF THERAPY:

⁭ 1. Inefficacy - Inadequate response (despite confirmed compliance) within 8-12 weeks after starting treatment at the recommended dosing
schedule (See Table 2); OR

⁭ 2. Loss of efficacy/unacceptable disease activity – Ongoing disease activity after 3 consecutive months of maximum therapy despite
confirmed compliance (i.e., Repetitive flares; progressive joint damage); OR

⁭ 3. Development of drug-related toxicity or adverse events (See Tables 6 and 7).
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Consider INFLIXIMAB …

As COMBINATION THERAPY with MTX if:
- Documented contraindications, intolerance (toxicity) and/or suboptimal response to an adequate trial of MTX; AND
- Documented contraindications, intolerance and/or suboptimal response to > 1 standard DMARDS at standard target dose (unless

significant toxicity limited the dose tolerated), regardless of whether they were prescribed sequentially or in combination:
oral/injectable gold, hydroxychloroquine, sulfasalazine, penicillamine, azathioprine, leflunomide

CRITERIA FOR ELIGIBILITY*:
* Each patient’s risk versus benefit should be carefully considered before initiating therapy (or continuing therapy) in instances where safety and efficacy
have not been established (See Table 4). Choice of therapy should be based on physician discretion and clinical judgment.

⁭ 1. Diagnosis of RA as defined by the American College of Rheumatology (ACR); AND
⁭ 2. Active RA despite full and adequate treatment with > 1 standard DMARDs at standard or maximally tolerated dose; AND
⁭ 3. Baseline monitoring parameters within normal limits ( See Table 5).

CRITERIA FOR EXCLUSION:

⁭ 1. MTX naïve – If a patient has failed to demonstrate an adequate response to a single DMARD other than MTX, MTX should be initiated
with doses up to 25mg/week (as tolerated) for at least 3 months, with or without other DMARDs; OR

⁭ 2. If a patient has previously achieved remission on a given DMARD, he or she should be restarted on this previously effective DMARD
prior to use of infliximab; OR

⁭ 3. Contraindications to infliximab. (See Table 3).

CRITERIA FOR CONTINUATION:

After initiation of an agent, adequate response with decreased disease activity such as improvement in severity of affected joints or resolution of
flares/decrease in flares within 8-16 weeks based on clinical judgment and quantitative measurements, including:

⁭ 1. Improvement in validated quantitative measures of response such as the Health Assessment Questionnaire (HAQ), visual analog scales
(VAS), Likert scales, joint tenderness and/or swelling, and laboratory data (ESR, CRP); AND

⁭ 2. Improvement in the DAS score > 1.2; OR
⁭ 3. Achievement of a DAS28 score of < 3.2; OR
⁭ 4. > 20% improvement according to ACR 20% response criteria
⁭ 5. Monitoring parameters at follow-up MUST be within normal limits (See Table 5).

CRITERIA FOR WITHDRAWAL OF THERAPY:

⁭ 1. Inefficacy - Inadequate response (despite confirmed compliance) within 8-16 weeks after starting treatment at the recommended dosing
schedule (See Table 2); OR

⁭ 2. Loss of efficacy/unacceptable disease activity – Ongoing disease activity after 3 consecutive months of maximum therapy despite
confirmed compliance (i.e., Repetitive flares; progressive joint damage); OR

⁭ 3. Development of drug-related toxicity or adverse events (See Tables 6 and 7).

National PBM Drug Criteria for Use
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Consider ANAKINRA …

As MONOTHERAPY if:
- Documented contraindications, intolerance (toxicity) and/or suboptimal response to an adequate trial of MTX; AND
- Documented contraindications, intolerance and/or suboptimal response to > 1 standard DMARDS at standard target dose (unless

significant toxicity limited the dose tolerated), regardless of whether they were prescribed sequentially or in combination:
oral/injectable gold, hydroxychloroquine, sulfasalazine, penicillamine, azathioprine, leflunomide

As COMBINATION THERAPY with MTX or DMARDs OTHER THAN TNF-αINHIBITORS (i.e., etanercept, infliximab, adalimumab)
if:

- Documented suboptimal response with full or maximally tolerated doses of MTX or DMARDs OTHER THAN TNF-α
INHIBITORS (i.e., etanercept, infliximab, adalimumab)

CRITERIA FOR ELIGIBILITY*:
* Each patient’s risk versus benefit should be carefully considered before initiating therapy (or continuing therapy) in instances where safety and efficacy
have not been established (See Table 4). Choice of therapy should be based on physician discretion and clinical judgment.

⁭ 1. Diagnosis of RA as defined by the American College of Rheumatology (ACR); AND
⁭ 2. Active RA despite full and adequate treatment with > 1 standard DMARDs at standard or maximally tolerated dose; AND
⁭ 3. Baseline monitoring parameters within normal limits ( See Table 5).

CRITERIA FOR EXCLUSION:

⁭ 1. MTX naïve – If a patient has failed to demonstrate an adequate response to a single DMARD other than MTX, MTX should be initiated
with doses up to 25mg/week (as tolerated) for at least 3 months, with or without other DMARDs; OR

⁭ 2. If a patient has previously achieved remission on a given DMARD, he or she should be restarted on this previously effective DMARD
prior to use of anakinra; OR

⁭ 3. Contraindications to anakinra. (See Table 3).

CRITERIA FOR CONTINUATION:

After initiation of an agent, adequate response with decreased disease activity such as improvement in severity of affected joints or resolution of
flares/decrease in flares within 2-16 weeks based on clinical judgment and quantitative measurements, including:

⁭ 1. Improvement in validated quantitative measures of response such as the Health Assessment Questionnaire (HAQ), visual analog scales
(VAS), Likert scales, joint tenderness and/or swelling, and laboratory data (ESR, CRP); AND

⁭ 2. Improvement in the DAS score > 1.2; OR
⁭ 3. Achievement of a DAS28 score of < 3.2; OR
⁭ 4. > 20% improvement according to ACR 20% response criteria
⁭ 5. Monitoring parameters at follow-up MUST be within normal limits (See Table 5).

CRITERIA FOR WITHDRAWAL OF THERAPY:

⁭ 1. Inefficacy - Inadequate response (despite confirmed compliance) within 2-16 weeks after starting treatment at the recommended dosing
schedule (See Table 2); OR

⁭ 2. Loss of efficacy/unacceptable disease activity – Ongoing disease activity after 3 consecutive months of maximum therapy despite
confirmed compliance (i.e., Repetitive flares; progressive joint damage); OR

⁭ 3. Development of drug-related toxicity or adverse events (See Tables 6 and 7).

National PBM Drug Criteria for Use
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Consider ADALIMUMAB…

As MONOTHERAPY if:
- Documented contraindications, intolerance (toxicity) and/or suboptimal response to an adequate trial of MTX; AND
- Documented contraindications, intolerance and/or suboptimal response to > 1 standard DMARDS at standard target dose (unless

significant toxicity limited the dose tolerated), regardless of whether they were prescribed sequentially or in combination:
oral/injectable gold, hydroxychloroquine, sulfasalazine, penicillamine, azathioprine, leflunomide

As COMBINATION THERAPY with MTX or DMARDs if:
- Documented suboptimal response with full or maximally tolerated doses of MTX or DMARDs

CRITERIA FOR ELIGIBILITY*:
* Each patient’s risk versus benefit should be carefully considered before initiating therapy (or continuing therapy) in instances where safety and efficacy
have not been established (See Table 4). Choice of therapy should be based on physician discretion and clinical judgment.

⁭ 1. Diagnosis of RA as defined by the American College of Rheumatology (ACR); AND
⁭ 2. Active RA despite full and adequate treatment with > 1 standard DMARDs at standard or maximally tolerated dose; AND
⁭ 3. Baseline monitoring parameters within normal limits ( See Table 5).

CRITERIA FOR EXCLUSION:

⁭ 1. MTX naïve – If a patient has failed to demonstrate an adequate response to a single DMARD other than MTX, MTX should be initiated
with doses up to 25mg/week (as tolerated) for at least 3 months, with or without other DMARDs; OR

⁭ 2. If a patient has previously achieved remission on a given DMARD, he or she should be restarted on this previously effective DMARD
prior to use of adalimumab; OR

⁭ 3. Contraindications to adalimumab. (See Table 3).

CRITERIA FOR CONTINUATION:

After initiation of an agent, adequate response with decreased disease activity such as improvement in severity of affected joints or resolution of
flares/decrease in flares within 8-12 weeks based on clinical judgment and quantitative measurements, including:

⁭ 1. Improvement in validated quantitative measures of response such as the Health Assessment Questionnaire (HAQ), visual analog scales
(VAS), Likert scales, joint tenderness and/or swelling, and laboratory data (ESR, CRP); AND

⁭ 2. Improvement in the DAS score > 1.2; OR
⁭ 3. Achievement of a DAS28 score of < 3.2; OR
⁭ 4. > 20% improvement according to ACR 20% response criteria
⁭ 5. Monitoring parameters at follow-up MUST be within normal limits (See Table 5).

CRITERIA FOR WITHDRAWAL OF THERAPY:

⁭ 1. Inefficacy - Inadequate response (despite confirmed compliance) within 8-12 weeks after starting treatment at the recommended dosing
schedule (See Table 2); OR

⁭ 2. Loss of efficacy/unacceptable disease activity – Ongoing disease activity after 3 consecutive months of maximum therapy despite
confirmed compliance (i.e., Repetitive flares; progressive joint damage); OR

⁭ 3. Development of drug-related toxicity or adverse events (See Tables 6 and 7).

National PBM Drug Criteria for Use
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Consider ABATACEPT…

As MONOTHERAPY if:
- Documented contraindications, intolerance (toxicity) and/or suboptimal response to an adequate trial of MTX; AND
- Documented contraindications, intolerance and/or suboptimal response to > 1 DMARDS at standard target dose (unless significant

toxicity limited the dose tolerated), regardless of whether they were prescribed sequentially or in combination: oral/injectable
gold, hydroxychloroquine, sulfasalazine, penicillamine, azathioprine, leflunomide, etanercept, infliximab, adalimumab, anakinra)

As COMBINATION THERAPY with MTX or DMARDs OTHER THAN TNF-αINHIBITORS (i.e., etanercept, infliximab, adalimumab)
if:

- Documented suboptimal response with full or maximally tolerated doses of MTX or DMARDs OTHER THAN TNF-α
INHIBITORS (i.e., etanercept, infliximab, adalimumab)

CRITERIA FOR ELIGIBILITY*:
* Each patient’s risk versus benefit should be carefully considered before initiating therapy (or continuing therapy) in instances where safety and efficacy
have not been established (See Table 4). Choice of therapy should be based on physician discretion and clinical judgment.

⁭ 1. Diagnosis of RA as defined by the American College of Rheumatology (ACR); AND
⁭ 2. Active RA despite full and adequate treatment with > 1 standard DMARDs at standard or maximally tolerated dose; AND
⁭ 3. Baseline monitoring parameters within normal limits ( See Table 5).

CRITERIA FOR EXCLUSION:

⁭ 1. MTX naïve – If a patient has failed to demonstrate an adequate response to a single DMARD other than MTX, MTX should be initiated
with doses up to 25mg/week (as tolerated) for at least 3 months, with or without other DMARDs; OR

⁭ 2. If a patient has previously achieved remission on a given DMARD, he or she should be restarted on this previously effective DMARD
prior to use of abatacept; OR

⁭ 3. Contraindications to abatacept. (See Table 3).

CRITERIA FOR CONTINUATION:

After initiation of an agent, adequate response with decreased disease activity such as improvement in severity of affected joints or resolution of
flares/decrease in flares within 2-24 weeks based on clinical judgment and quantitative measurements, including:

⁭ 1. Improvement in validated quantitative measures of response such as the Health Assessment Questionnaire (HAQ), visual analog scales
(VAS), Likert scales, joint tenderness and/or swelling, and laboratory data (ESR, CRP); AND

⁭ 2. Improvement in the DAS score > 1.2; OR
⁭ 3. Achievement of a DAS28 score of < 3.2; OR
⁭ 4. > 20% improvement according to ACR 20% response criteria
⁭ 5. Monitoring parameters at follow-up MUST be within normal limits (See Table 5).

CRITERIA FOR WITHDRAWAL OF THERAPY:

⁭ 1. Inefficacy - Inadequate response (despite confirmed compliance) within 2-24 weeks after starting treatment at the recommended dosing
schedule (See Table 2); OR

⁭ 2. Loss of efficacy/unacceptable disease activity – Ongoing disease activity after 3 consecutive months of maximum therapy despite
confirmed compliance (i.e., Repetitive flares; progressive joint damage); OR

⁭ 3. Development of drug-related toxicity or adverse events (See Tables 6 and 7).

National PBM Drug Criteria for Use

ABATACEPT (ORENCIA®)
FDA Approved: 2005

VHA Pharmacy Benefits Management Strategic Healthcare Group
and Medical Advisory Panel
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Consider RITUXIMAB…

ONLY as COMBINATION THERAPY with MTX if:
- Documented suboptimal response to an adequate trial of MTX; AND
- Documented contraindications, intolerance and/or suboptimal response to > 1 DMARDS at standard target dose (unless

significant toxicity limited the dose tolerated), regardless of whether they were prescribed sequentially or in combination:
oral/injectable gold, hydroxychloroquine, sulfasalazine, penicillamine, azathioprine, leflunomide; AND

- Documented contraindications, intolerance and/or suboptimal response to > 1 BIOLOGIC DMARDS at standard target dose
(unless significant toxicity limited the dose tolerated): etanercept, infliximab, adalimumab, anakinra

CRITERIA FOR ELIGIBILITY*:
* Each patient’s risk versus benefit should be carefully considered before initiating therapy (or continuing therapy) in instances where safety and efficacy
have not been established (See Table 4). Choice of therapy should be based on physician discretion and clinical judgment.

⁭ 1. Diagnosis of RA as defined by the American College of Rheumatology (ACR); AND
⁭ 2. Active RA despite full and adequate treatment with > 1 standard and biologic DMARDs at standard or maximally tolerated dose; AND
⁭ 3. Baseline monitoring parameters within normal limits (See Table 5); AND
⁭     4.  In combination therapy with MTX only.

CRITERIA FOR EXCLUSION:

⁭ 1. MTX naïve – If a patient has failed to demonstrate an adequate response to a single DMARD other than MTX, MTX should be initiated
with doses up to 25mg/week (as tolerated) for at least 3 months, with or without other DMARDs; OR

⁭ 2. If a patient has previously achieved remission on a given DMARD, he or she should be restarted on this previously effective DMARD
prior to use of rituximab; OR

⁭ 3. Contraindications to rituximab. (See Table 3).

CRITERIA FOR CONTINUATION:

After initiation of an agent, adequate response with decreased disease activity such as improvement in severity of affected joints or resolution of
flares/decrease in flares within 4-8 weeks based on clinical judgment and quantitative measurements, including:

⁭ 1. Improvement in validated quantitative measures of response such as the Health Assessment Questionnaire (HAQ), visual analog scales
(VAS), Likert scales, joint tenderness and/or swelling, and laboratory data (ESR, CRP); AND

⁭ 2. Improvement in the DAS score > 1.2; OR
⁭ 3. Achievement of a DAS28 score of < 3.2; OR
⁭ 4. > 20% improvement according to ACR 20% response criteria
⁭ 5. Monitoring parameters at follow-up MUST be within normal limits (See Table 5).

CRITERIA FOR WITHDRAWAL OF THERAPY:

⁭ 1. Inefficacy - Inadequate response (despite confirmed compliance) within 4-8 weeks after starting treatment at the recommended dosing
schedule (See Table 2); OR

⁭ 2. Loss of efficacy/unacceptable disease activity – Ongoing disease activity after 3 consecutive months of maximum therapy despite
confirmed compliance (i.e., Repetitive flares; progressive joint damage); OR

⁭ 3. Development of drug-related toxicity or adverse events (See Tables 6 and 7).

National PBM Drug Criteria for Use

RITUXIMAB (RITUXAN®)
FDA Approved: 2006

VHA Pharmacy Benefits Management Strategic Healthcare Group
and Medical Advisory Panel
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Table 1. FDA-Approved Rheumatoid Arthritis Indications 11, 20, 32, 45, 53 , 60, 75

Leflunomide Etanercept Infliximab Anakinra Adalimumab Abatacept Rituximab
Moderately to severely
active RA

X (1998) X (1998) X (1999) X (2001) X (2002) X (2005) X (2006)

Reduction of signs and
symptoms

X (1998) X (1998) X (1999) X (2001) X (2002) X (2005) X (2006)

Inhibition of progression of
structural damage

X (2003) X (2000) X (2000) X (2003) X (2002) X (2007)

Improvement in physical
function

X (2003) X (2002) X (2004) X (2005)

Induction of major clinical
response

X (2004) X X (2005)

Monotherapy X X X X
Combination therapy X X (with MTX) X (with DMARDs

other than TNF
antagonists)

X (with MTX or other
DMARDs)

X (with DMARDs
other than TNF
antagonists)

X (with
MTX)

Use after inadequate
response to > 1 DMARDs

X X (inadequate response
to MTX)

X (2004) X (2005)

Use in patients who have
not previously failed
treatment with a DMARD

X (2000) X (2004; can be used in
patients not previously
treated with MTX)

X (2005; can be used in
patients not previously
treated with MTX)

Use after inadequate
response to > 1 TNF-α
antagonists

X (2005) X (2006)
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Table 2. FDA-Approved Dosing and Administration 11, 20, 32, 45, 53, 60, 75

Leflunomide Etanercept Infliximab Anakinra Adalimumab Abatacept Rituximab
Initial Dose 100mg daily for 3

days; optional if
used in
combination with
MTX

Not Applicable 3mg/kg over 2 hours at
weeks 0, 2, 6 in
combination with MTX

Not Applicable Not Applicable < 60 kg = 500
mg; 60-100 kg =
750 mg; > 100kg
= 1000 mg over
30 minutes at
weeks 0, 2, and
4

1000mg IV infusion at an initial rate
of 50mg/hr in combination with
MTX. If hypersensitivity reactions
do not occur, escalate the infusion
rate by 50mg/hr increments every 30
minutes to a maximum of 400mg/hr.

Maintenance
Dose

20mg/day; if not
well tolerated
clinically, the
dose may be
decreased to 10
mg daily

25mg twice weekly
(as 2 separate
injections 72-96
hours apart); 50mg
once weekly (as one
injection)

3mg/kg over 2 hours
every 8 weeks in
combination with MTX

100mg/day
administered at
approximately the
same time every day;
100mg every other
day for patients with
creatinine clearance <
30mL/min

40mg every other
week

< 60 kg = 500
mg; 60-100 kg =
750 mg; > 100kg
= 1000 mg over
30 minutes
every 4 weeks

1000mg IV infusions separated by 2
weeks, and in combination with
MTX. If first infusion was tolerated
well, the subsequent infusions can be
administered at an initial rate of of
100mg/hr, and increased by
100mg/hr increments at 30 minute
intervals, to a maximum of
400mg/hr, as tolerated.

Route of
Administration

Oral Subcutaneous Intravenous Subcutaneous Subcutaneous Intravenous Intravenous

Time to
Benefit

4-12 weeks 8-12 weeks 8-16 weeks 2-16 weeks 12 weeks 2-24 weeks 4-8 weeks

Maximum
Dose

20 mg/day 50mg per week 10mg/kg over 2 hours
every 8 weeks in
combination with
MTX; or treating every
4 weeks

100mg/day 40mg every week if
not taking
concomitant MTX

Doses up to
50mg/kg have
been given
without apparent
toxic effect

1000mg/dose separated by 2 weeks
for a total of 2 doses (2000mg).
Safety and efficacy of re-treatment
have not been established in
controlled trials.

Dose
Adjustments
for Special
Populations

10mg/day for
ALT between 2-
& 3- fold ULN;
discontinue if
persistent ALT
between 2- & 3-
fold ULN despite
dose reduction or
if > 3-fold ULN

Not Applicable Not Applicable 100mg every other
day for patients with
renal insufficiency or
end-stage renal
disease (creatinine
clearance <
30mL/min)

Not Applicable Not Applicable. Not Applicable.
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Table 3. Contraindications 11, 20, 32, 45, 53, 60, 75

Leflunomide Etanercept Infliximab Anakinra Adalimumab Abatacept Rituximab
Hypersensitivity to
leflunomide or other
components of
leflunomide

Pregnancy (Category X)

Sepsis

Hypersensitivity to
etanercept or any of its
components

Active infections
including chronic or
localized infections

Doses > 5mg/kg in
patients with moderate-
severe heart failure
(NYHA Class III/IV)

Hypersensitivity to
murine proteins or any
component of infliximab

Clinically important,
active infection

Hypersensitivity to E-
coli-derived proteins,
anakinra, or any
component of the product

Active infections

Hypersensitivity to
adalimumab or any of its
components

Active infections,
including chronic and
localized infections

Hypersensitivity to
abatacept or any of its
components

Active infections

Known anaphylaxis or
IgE-mediated
hypersensitivity to
murine proteins or to
any component of this
product

Table 4. Precautions 11, 20, 32, 45, 53, 60, 75

Leflunomide Etanercept Infliximab Anakinra Adalimumab Abatacept Rituximab
Chronic renal
insufficiency – free
fraction doubled

Hepatic insufficiency,
Hepatitis B, Hepatitis
C

Severe
immunodeficiency

Bone marrow
dysplasia

Severe, uncontrolled
infections

Vaccination with live
vaccines

Hepatotoxic drugs
(NSAIDs, tolbutamide,
rifampin, warfarin)

H/o recurring
infections or
underlying conditions
which may
predispose patients to
infections, such as
advanced or poorly
controlled diabetes

Patients positive for
latent TB infection as
per positive
tuberculin skin test
should undergo
treatment for latent
TB infection in
accordance with the
centers for Disease
Control and
Prevention
Guidelines.

Concomitant use with

Chronic infection or
h/o recent infection

Patients positive for
latent TB infection as
per positive
tuberculin skin test
should undergo
treatment for latent
TB infection in
accordance with the
centers for Disease
Control and
Prevention
Guidelines.

Endemic area for
histoplasmosis or
coccidioidomycosis

Concomitant use with
anakinra

Immunosuppressed
patients – safety and
efficacy unknown

Chronic infections –
safety and efficacy
unknown

Concomitant
treatment with
etanercept (higher
rate of infection) or
other TNFinhibitor
(use not established)

Vaccination with live
vaccines

Impaired renal
function (plasma
clearance reduced)

Neutropenia

H/o recurrent infections or
underlying conditions
which may predispose to
infections

Patients positive for latent
TB infection as per
positive tuberculin skin
test should undergo
treatment for latent TB
infection in accordance
with the centers for
Disease Control and
Prevention Guidelines.

Endemic regions for
tuberculosis and
histoplasmosis

Concomitant treatment
with anakinra – possible
increased risk of infection

H/o recurrent infections
or underlying
conditions which may
predispose to infections

Chronic, latent, or
localized infections

Concomitant treatment
with TNF-αantagonists
(possible increased risk
of infections)

Concomitant treatment
with anakinra (safety
and efficacy not
determined)

Latent TB (safety
unknown). Patients
testing positive in TB
screening should be
treated by standard

Severe infusion reactions (fatal in some
cases); may respond to adjustments in
infusion rate or premedication

Tumor lysis syndrome [TLS] (greater
risk in patients with high level of
malignant circulating cells >
25,000/mm3) within 12-24 hours of the
first infusion

Hepatitis B reactivation with fulminant
hepatitis, hepatic failure, and death

Hypersensitivity reactions – may
respond to adjustments in the infusion
rate and in medical management

Life-threatening cardiac arrhythmias in
patients with pre-existing cardiac
conditions (including arrhythmias and
angina)

Severe renal toxicity in patients with
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Elderly patients (>65
years) – increased risk
of infection

Nursing mothers

Men wishing to father
a child

Pediatric patients with
body weights < 40KG
– reduced clearance of
metabolite

anakinra – increased
rate of infection

Pre-existing or recent
onset of central
nervous system
(CNS) demyelinating
disorders

H/o significant
hematologic
abnormalities

Heart failure

H/o malignancy

Vaccination with live
vaccines – no data on
secondary
transmission of
infection

Elderly population –
increased risk of
infections

Pregnancy (Category
B)

Nursing mothers

Ongoing or h/o
significant
hematologic
abnormalities

Pre-existing or recent
onset of CNS
demyelinating or
seizure disorders

Heart failure

H/o malignancy

Vaccination with live
vaccines

Elderly (>65 years) –
increased risk of
infection

Pregnancy (Category
B)

Nursing mothers

Elderly (>65 years) –
higher risk for
infection

Pregnancy (Category
B)

Nursing mothers

Pre-existing or recent
onset CNS demyelinating
disorders

Heart failure

H/o malignancy

Immunosuppressed
patients – safety and
efficacy not evaluated

Vaccination with live
vaccines

Elderly (>65 years) –
increased risk of infection

Pregnancy (Category B)

Nursing mothers

medical practice prior
to therapy with
abatacept

Concurrent vaccination
with live vaccines, or
within 3 months after
discontinuation of
abatacept (may blunt
effectiveness of
vaccines)

COPD (increased
adverse events)

Elderly population –
increased frequency of
infections

Pregnancy (Category C)

Nursing mothers

high numbers of circulating malignant
cells (>25,000/mm3) or with TLS,
including acute renal failure requiring
dialysis and in some cases fatal outcome

Severe mucocutaneous reactions

Concomitant use with biologic agents
and DMARDs other than MTX in RA

Concomitant use with cisplatin
(associated with severe renal toxicity)

Abdominal pain, bowel obstruction, and
perforation leading to death in some
cases with concomitant chemotherapy
fro DLBCL

Vaccination with live vaccines

Use in patients with RA who have no
prior inadequate response to >1 TNF
antagonists

Retreatment in patients with RA (safety
and efficacy not established)

Pregnancy Category C (effective form
of contraceptive methods required
during treatment and up to 12 months
following Rituximab therapy)

Nursing mothers

Geriatric use (more cardiac and
pulmonary adverse events in oncology
patients; similar adverse events rates in
RA patients)
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Table 5. Monitoring Parameters 11, 20, 32, 45, 53, 58-60, 75-95

Leflunomide Etanercept Infliximab Anakinra Adalimumab Abatacept Rituximab
Baseline CBC (including differential WBC and PLT,

Hgb, Hct);
LFTs;
Hep B and Hep C serologies;
Scr;
Infections;
Screen for TB;
Pregnancy

Screen for TB;
Infections;
Heart Failure;
CBC;
LFTs

Screen for TB;
Infections;
Heart Failure;
CBC;
LFTs;
Hep B serologies;

CBC;
Infections;
Screen for asthma

Screen for TB;
Infections;
Heart Failure;
CBC;
LFTs

Screen for TB;
Infections

S/sx of severe infusion
reactions (i.e., urticaria,
hypotension,
angioedema, hypoxia,
bronchospasm,
pulmonary infiltrates,
acute respiratory distress
syndrome, myocardial
infarction, ventricular
fibrillation, cardiogenic
shock, and anaphylactic
events) especially in
patients with pre-existing
cardiac and pulmonary
condiations, prior
clinically significant
cardiopulmonary adverse
events, and those with
high numbers of
circulating malignant
cells (> 25,000/mm3)

S/sx TLS (i.e., acute
renal failure,
hyperkalemia,
hypocalcemia,
hyperuricemia, or
hyperphosphatemia

Screen for Hepatitis B
Virus (HBV)

S/sx hypersensitivity
reactions

Follow-
up

CBC every month for the first 6 months,
followed by every 6-8 weeks thereafter; if
using in combination with MTX and/or
other potential immunosuppressive agents,
monthly monitoring of LFTs are required

S/sx new infection

S/sx new onset CHF
or CHF exacerbation

CBC

S/sx new infection

S/sx liver
dysfunction; Hep B

S/sx Blood

CBC every month
for 3 months, then
every 4 months for
up to 1 year

S/sx new
infection

S/sx Blood
dyscrasias (i.e.,
persistent fever,

Acute infusion
reaction within 1
hour of the start
of the infusion

S/sx new

Signs of active HBV
infection and signs of
hepatitis during and up to
several months following
rituximab therapy in
carriers of hepatitis B
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LFTs (ALT at minimum) monthly for the
first 6 months, and then, if stable, every 6-8
weeks thereafter; if using in combination
with MTX, monthly monitoring of LFTs
(ALT, AST, and albumin) are required

- For mild increase in LFTs but < 2-
fold ULN, repeat testing in 2-4
weeks

- For values > 2-fold ULN but < 3-
fold ULN, decrease dose with
close monitoring every 2-4 weeks

- If persistent > 2-fold ULN but < 3-
fold ULN, or > 3-fold ULN,
discontinue leflunomide and
administer washout

S/sx infection – if infection present,
discontinue leflunomide and administer
washout

If discontinue leflunomide or switch to
another agent, continue to monitor closely
due to long half-life of leflunomide

New onset or worsening pulmonary
symptoms, such as cough and dyspnea, with
or without associated fever

New onset or worsening neuropathy
symptoms

LFTs
dyscrasias (i.e.,
persistent fever)

S/sx new onset CHF
or CHF exacerbation

CBC

LFTs

bruising,
bleeding, pallor)

S/sx new onset
CHF or CHF
exacerbation

CBC

LFTs

Infection

S/sx of worsening
respiratory status
in COPD patients

Cardiac monitoring
during and after
subsequent infusions in
patients who develop
clinically significant
arrhythmias

Signs of renal failure
(especially with
concomitant use of
cisplatin)

S/sx mucocutaneous
reactions

S/sx of active infection if
biologic agents and/or
DMARDs are used
concomitantly

C/o abdominal pain
(bowel obstruction and
perforation observed in
patients treated with
combination therapy for
DLBCL

CBC and PLT should be
obtained at regular
intervals and more
frequently in patients
who develop cytopenias
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Table 6. Discontinuation Criteria 11, 20, 32, 45, 53, 58-60, 75-95

Leflunomide Etanercept Infliximab Anakinra Adalimumab Abatacept Rituximab
Development of a serious infection

Evidence of bone marrow suppression

Persistent elevation of ALT > 2-fold
ULN but < 3-fold ULN, or ALT > 3-
fold ULN

Stevens-Johnson syndrome

Toxic epidermal necrolysis

New onset or worsening pulmonary
symptoms, such as cough and
dyspnea, with or without associated
fever

New onset or worsening neuropathy
symptoms

Desire to conceive (men and women)

Washout Procedure upon
discontinuation of leflunomide:

1. Administer cholestyramine
8 grams TID for 11 days.
(The 11 days do not need to
be consecutive unless there
is a need to lower the
plasma level rapidly.)

2. Verify plasma levels less
than 0.02mg/L by 2
separate tests at least 14
days apart. If plasma levels
are higher than 0.02mg/L,
additional cholestyramine
treatment should be
considered.

Development of
serious infection or
sepsis

Anaphylactic
reaction or other
serious allergic
reaction

Significant
exposure to
Varicella virus

Significant CNS
adverse reactions

S/sx of lupus-like
syndrome

New onset or
worsening
symptoms of heart
failure

Significant
hematologic
abnormalities

Significant hepatic
abnormalities

Development of
serious infection

Development of
jaundice or
marked liver
enzyme
elevations (> 5X
ULN)

New onset or
worsening
symptoms of
heart failure

Significant
hematologic
abnormalities

Hypersensitivity
reactions

Significant CNS
adverse
reactions

Development of
lupus-like
syndrome

Development of
serious infection

Severe
hypersensitivity
reaction

Significant
hematologic
abnormalities

Development of
serious infection

Anaphylactic or
serious allergic
reaction

Confirmed
significant
hematologic
abnormalities

Development of
s/sx lupus-like
syndrome

New onset or
worsening
symptoms of heart
failure

Significant hepatic
abnormalities

Development of
serious infection

Anaphylactic or
serious allergic
reaction or acute
infusion-related
event

Development of severe infusion reactions
- Medications and supportive care measures
(i.e., epinephrine, antihistamines,
glucocorticoids, intravenous
fluids,vasopressors, oxygen, bronchodilators,
and acetaminophen) should be available and
instituted as medically indicated for use in the
event of a reaction. The infusion rate can be
resumed at a 50% reduction rate (i.e., from
100mg/hr to 50mg/hr) when sx have
completely resolved.

Development of TLS
- Correction of electrolyte abnormalities.
Monitoring of renal function and fluid
balance, and administration of supportive care,
including dialysis, should be initiated as
indicated

Development of hypersensitivity reactions

Development of serious or life-threatening
cardiac arrhythmias

Rising serum creatinine or oliguria

Severe mucocutaneous reactions
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Table 7. Adverse Events and Safety Information 11, 20, 32, 45, 53, 58- 60, 75-95

LEFLUNOMIDE ETANERCEPT INFLIXIMAB ANAKINRA ADALIMUMAB Abatacept Rituximab
TUBERCULOSIS

______________

38 reports (53% in US; 47% outside of US) out
of 150,000 patients treated (90% use in US;
10% use outside of US) in 230,000
approximate patient-years of exposure; 11.2
months median time to onset; 50%
extrapulmonary/miliary

(Data through 2002)

FDA Med Watch data
from 1998 – May 29,
2001:
70 cases reported; 12
week median onset; 48
cases with 3 or less
doses; 40 cases had
extrapulmonary disease;
33 cases confirmed
biopsy. As of 11/2001,
FDA had received 117
reports of infliximab
associated-TB.
Background rate of TB
in pts with RA in US =
6.2 cases/100,000 pt-
years. Rate of TB with
infliximab = 24.4 cases
per 100,000 pt-years
_____________

172 reports (32% in US;
68% outside of US) out
of 200,000 patients
treated (64% use in US;
36% use outside of US)
in 230,000 approximate
patient-years of
exposure; 75% had onset
by 6 weeks, 97% by 7
months; 45%
extrapulmonary/military

(Data through 2002)

1 case reported
with more than
19,000 patient-
years of exposure
through May 2003

13 reports (23% use
in US; 77% use
outside of US) out of
2500 patients treated
(60% use in US; 40%
use outside of US) in
4900 approximate
patient-years of
exposure; onset in 3-
8 months; 40%
extrapulmonary
/military involvement

(Data from all
clinical trials)

All subjects participating in the
abatacept trials were screened at
baseline for latent TB infection. There
were 2 cases of TB reported (1 from the
abatacept group, and 1 from the placebo
group).

Not reported

OTHER
INFECTIONS

80 cases of
interstitial
pneumonia out of ~
400,000 patients
receiving
leflunomide
worldwide

FDA AERS database search from 1998- 3 rd

quarter 2002
N=113, 000

Aspergillosis = 10
Candidiasis = 8
Cryptococcosis = 8
Histoplasmosis = 3
Listeria monocytogenes = 2
Nocardiosis = 1
Mycobacterium species = 7

FDA also reports:
Coccidioidomycosis = 1
Cytomegalovirus = 8
Infectious mononucleosis = 5
Pneumocystis carnii = 5

FDA AERS database
search from 1998- 3rd

quarter 2002

Aspergillosis = 29
Candidiasis = 38
Cryptococcosis = 11
Histoplasmosis = 39
Listeria monocytogenes
= 36
Nocardiosis = 10
Mycobacterium species
= 30

FDA also reports:
Coccidioidomycosis =
13
Cytomegalovirus = 20
Infectious

No cases of
mycobacterium
tuberculosis,
pneumocystis,
listeria, or
histoplasmosis
seen during all
clinical trials.

Fungal,
mycobacterial,
and bacterial
infections were
reported in post-
marketing setting.

6 cases caused by
histoplasma,
aspergillus, and
nocardia were
reported in clinical
trials.

Serious
Infection
N (%)

Abatacept
(N=1955)

PBO
(N=989)

Infectious
SAE

58 (3) 19 (2)

Pneumonia 14 (0.7) 5 (0.5)
Cellulitis 5 (0.3) 2 (0.2)
UTI 4 (0.2) 1 (0.1)
Bronchitis 4 (0.2) 0
Diverticuli-
tis

3 (0.2) 0

Acute
Pyelonephr
itis

3 (0.2) 0

Localized
inf

2 (0.1) 0

Sinusitis 2 (0.1) 0
SubQ
Abcess

2 (0.1) 0

Infection Abatacept PBO

Based out of 938 patients treated in
Phase 2 and 3 studies of Rituximab
(2 X 1000mg) + MTX:

Infection of any type – 39%

Upper Respiratory Infection – 7%

Rhinitis – 3%

Serious Infection – 2%

1 case of fatal broncho-pneumonia
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mononucleosis = 12
Pneumocystis carnii =
44

of Special
Interest
N (%)

(N=1955) (N=989)

Total
infections
of special
interest

187 (10) 70 (7)

All Herpes
infections

72 (4) 28 (3)

Pneumonia 40 (2) 8 (1)
Opportunis
-tic
infections
Herpes
Zoster

30 (2) 16 (2)

Oral
Fungal
Infection

3 (0.2) 0

TB 2 (0.1) 1 (0.1)
Aspergillo-
sis

1 (<0.1) 0

CNS
DEMYELINATION ______________

17 cases temporally related to anti-TNF
treatment; partial or complete resolution on
discontinuation. Signs/symptoms included
confusion, visual loss, parasthesias,
progressive weakness, and bladder/bowel
difficulties.

2 cases temporally
related to anti-TNF
treatment; partial or
complete resolution on
discontinuation.
Signs/symptoms
included confusion,
visual loss, parasthesias,
progressive weakness,
and bladder/bowel
difficulties.

Not associated
with these
complications

4 cases:
1 = optic neuritis;
3 = parasthesias;
3 out of 4 resolved
with discontinuation
of therapy

_______________________________ ______________

CONGESTIVE
HEART
FAILURE

______________

RENAISSANCE – conducted by Immunex in
North America; ~ 900 subjects
12.7 months median follow-up

RECOVER – conducted by Wyeth in Europe,
Israel, Australia, New Zealand;
~ 100 subjects
5.7 months median follow-up

Both phase II/III, multicenter, placebo-
controlled, double-blind, randomized
controlled trials

Studies halted after pre-specified analysis
determined that the study was unlikely to
demonstrate benefit.

RENAISSANCE RECOVER
Age 62.3 years 64.6 years
Gender 78% Male 78% Male
Race 84%

Caucasian
99%
Caucasian

CHF
duration

5.6 years 4.5 years

CHF
sx

Up to 27% Up to 13%

Post-Marketing reports to the FDA of CHF

ATTACH – Phase II,
pilot trial; randomized,
double-blind, placebo-
controlled, multicenter
trial (32 centers in US);
~ 149 subjects

16 deaths total; 7 due to
worsening CHF

Post-Marketing reports
to the FDA of CHF
through February 2002:
51 cases (30 =
etanercept; 21 =
infliximab);
42 new-onset CHF, 9
CHF exacerbation
Median age = 64 years
Median time to onset =
3.5 months
10 cases (20%) were <
50 years old4
etanercept; 6 infliximab;
After discontinuation of
TNFantagonists and
heart failure treatment, 3

______________

Not known. No trials
in severe heart failure
have been performed
due to observed
increase in morbidity
and mortality in other
trials of TNF
antagonists in
patients with
moderate to severe
heart failure (grade
II-IV). Patients with
controlled CHF were
not excluded in
pivotal trials, and no
CHF exacerbations
were seen.

Abatacept
(N=1955)

PBO
(N=989)

CHF 4 (0.2) 5 (0.5)

Based out of 938 patients treated in
Phase 2 and 3 studies of Rituximab
(2 X 1000mg) + MTX:

Serious cardiac events = 1.7%

0.4% (3/769) cardiovascular deaths
in the double-blind period of RA
studies including all rituximab
regimens
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through February 2002:
51 cases (30 = etanercept; 21 = infliximab);
42 new-onset CHF, 9 CHF exacerbation
Median age = 64 years
Median time to onset = 3.5 months
10 cases (20%) were < 50 years old 4
etanercept; 6 infliximab; After discontinuation
of TNFantagonists and heart failure
treatment, 3 resolved, 6 improved, and 1 died.

resolved, 6 improved,
and 1 died.

MALIGNANCIES

______________

Controlled portions of controlled trials:
Etanercept = 12 cases among 2502 patients;
0.5 mean years exposure
Placebo = 5 cases among 921 patients; 0.5
mean years exposure

All clinical trials:
55 cases among 3389 patients; 2.2 mean years
exposure; SIR 0.98 (CI = -0.5, 1.5)

Controlled portions of
controlled trials:
Infliximab = 22 cases
among 2421 patients;
1.0 mean year exposure
Placebo = 1 case among
489 patients; 0.9 mean
years exposure

All clinical trials:
27 cases among 2421
patients; 1.7 mean years
exposure; SIR 1.15 (CI
= 0.76, 1.67)

In all RA studies:
Anakinra =21
cases (non-
Hodgkin’s
lymphoma)
among 2531
patients (exposure
= 1873 patient-
years); rate = 1.12
per patient-year
______________

Among 5300 RA
patients treated
with anakinra in
clinical trials for a
mean of 15
months
(approximately
6400 patient-years
of data), 37
malignancies
other than
lymphoma were
reported. Most
common observed
were of the breast,
respiratory
system, and
digestive system.

Controlled portions
of controlled trials:
Adalimumab = 8
cases among 1380
patients; 0.6 mean
years exposure
Placebo = 0 cases
among 690 patients;
0.5 mean years
exposure

All clinical trials:
46 cases among 2468
patients; 2 years
median exposure;
SIR 1.0 (CI = 0.7,
1.3)

Double-Blind periods:
Abatacept Group -
69 neoplasms/1955 patients (3%)
43/69 neoplasms were benign
26/69 were malignant and included: 15
non-melanoma skin cancers, 10 solid
organ cancers, and 1 case of lymphoma

Placebo Group –
31 neoplasms/989 patients (3%)
21/31 (68%) were benign
10/31 (32%) were malignant and
included: 5 non-melanoma skin cancers
and 5 solid organ cancers

Open-Label Periods:
50 neoplasms in 45 subjects (33/2089
[2%] on abatacept + MTX and 12/196
[7%] on abatacept + biologic)
25/50 were benign
25/50 were malignant and included:
13 non-melanoma skin cancers, 1 solid-
organ cancer, and 1 lymphoma.
The 10 solid organ malignancies
consisted of 4 cases of lung cancer, 1
case each of cervical carcinoma,
papillary thyroid, rectal, prostate,
uterine, and ovarian cancer.

In the cumulative clinical trials
(placebo-controlled and uncontrolled,
open-label) 8 cases of lung cancer (0.21
cases per 100 patient-years) were seen in
2688 patients (3827 patient-years).

Not reported.

LYMPHOMA

_______________

Controlled portions of controlled trials:
Etanercept = 1 case among 2502 patients; 0.5
mean years exposure
Placebo = 0 cases among 921 patients; 0.5
mean years exposure

All clinical trials:
6 cases among 3389 patients; 2.2 mean years
exposure; SIR 2.31 (CI = 085, 5.03)

18 cases occurring after the initiation of
etanercept therapy were reported to the FDA
between May 1999 – December 2000. 95,500
etanercept users in the US through 2001 as

Controlled portions of
controlled trials:
Infliximab = 3 cases
among 2421 patients;
1.0 mean year exposure
Placebo = 0 cases
among 489 patients; 0.9
mean years exposure

All clinical trials:
6 cases among 2421
patients; 1.7 mean years
exposure; SIR 6.89 (CI
= 2.56, 15.19)

In all RA studies:
Anakinra = 1 case
(non-Hodgkin’s
lymphoma)
among 2531
patients (exposure
= 1873 patient-
years); rate = 0.05
per patient-year
______________

Among 5300 RA
patients treated
with anakinra in

Controlled portions
of controlled trials:
Adalimumab = 2
cases among 1380
patients; 0.6 mean
years exposure
Placebo = 0 cases
among 690 patients;
0.5 mean years
exposure

All clinical trials:
10 cases among 2468
patients; 2 years

1/1955 abatacept- treated patients
developed lymphoma during the double-
blind period compared to 0/989 in the
placebo group.

In the cumulative clinical trials
(placebo-controlled and uncontrolled,
open-label) 4 lymphomas (0.10 cases per
100 patient-years) were seen in 2688
patients (3827 patient-years).

Not reported.
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estimated by manufacturer. Lymphoma rate
among US residents = 18/95, 500, or ~
19/100,000 treated persons.

From January 1999 – December 2002, there
were 63 reports to the FDA with biopsy-proven
lymphoma diagnosed subsequent to etanercept
therapy.

8 cases occurring after
the initiation of
infliximab therapy were
reported to the FDA
between May 1999 –
December 2000.
121,000 infliximab users
in the US through 2001
as estimated by
manufacturer.
Lymphoma rate among
US residents = 8/121,
000, or ~ 6.6
cases/100,000 treated
persons.

From January 1999 –
December 2002, there
were 95 reports to the
FDA with biopsy-
proven lymphoma
diagnosed subsequent to
infliximab therapy.

clinical trials for a
mean of 15
months
(approximately
6400 patient-years
of data), 8
lymphomas were
observed for a
rate of 0.12 cases
per patient-years
(3.6 –fold higher
than the rate of
lymphoma
expected for the
general
population.

median exposure;
SIR 5.42 (CI = 2.6,
10.0)

LIVER REACTIONS 296 cases of hepatic
reactions in the first
104,000 patient-years
exposure have been
reported by the
European Agency for
the Evaluation of
Medicinal Products
(EMEA) as of
March 2001. 129
were considered
serious 2 cases of
liver cirrhosis and 15
cases of liver failure
with 9 fatal outcomes

19 cases reported to FDA Med Watch 31 cases reported to
FDA Med Watch
____________________
____________

3 patients in controlled
trials and 35 patients in
the post marketing
setting with severe
hepatic reactions among
576,000 patients
worldwide treated with
infliximab since August
1998. Hepatic reactions
included: acute liver
failure,
jaundice/cholestasis, and
hepatitis

______________

5% of patients
treated with
adalimumab
experienced an
increase in alkaline
phosphatase as
compared with 3%
receiving placebo.

None reported.
Not reported.

HEMATOLOGIC
ABNORMALITIES

16 cases of
pancytopenia among
76,100 patients
treated worldwide
(since September
1998 – October
1999) reported by the
EMEA in October
1999

2 cases of aplastic anemia; 2-4 month onset
from initiation of etanercept therapy; no other
immunosuppressive medications; no prior
history of blood dyscrasias; outcome = death

7 cases of pancytopenia; 2 week-3 month onset
from initiation of etanercept therapy; most with
current or prior use of another
immunosuppressive agent; most with no
history of blood dyscrasias; 4 recovered, 3
deaths. These cases confounded by other risk
factors (concomitant medications and
infection)

15 cases of pancytopenia
in post marketing setting

0.4% of patients
receiving anakinra
developed
neutropenia (ANC
< 1 X 109/L).

2% of patients
receiving
concomitant
anakinra and
etanercept
treatment
developed
neutropenia.

Agranulocytosis,
granulocytopenia,
leukopenia,
pancytopenia,
polycythemia, and
thrombocytopenia
reported with an
occurrence of <5%.

None reported.

Late onset neutropenia (LON) was
detected in 6/76 patients receiving
Rituximab for treatment of
lymphomas. Unclear whether LON
will be seen in patients with non-
malignant disease.
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AUTO-ANTIBODIES
AND
DRUG-INDUCED
LUPUS ______________

4 reports of cutaneous lupus-like skin rashes
with positive autoantibodies temporally
associated with starting etanercept. None
associated with systemic signs and symptoms
of SLE and were not diagnosed as SLE. This
lead to label change in January 2001.

As of 2002, 22 case reports of lupus-like
syndromes have been reported.

ATTRACT trial = 62%
of infliximab-treated
patients compared with
27% of placebo-treated
patients developed
positive ANA; 16% of
infliximab patients
compared with 0% on
placebo developed anti-
ds DNA antibodies.
Lupus and lupus-like
syndromes reported.

______________

12% rate of positive
ANA compared with
7% placebo. 1 patient
out of 2334
developed signs and
symptoms of new-
onset lupus-like
syndrome that
improved upon
discontinuation of
therapy.

_______________________________ ______________

IMMUNOGENICITY

______________

6% incidence to TNF receptor portion or other
protein components. All were non-neutralizing.
Antibody development was not associated with
clinical response or adverse events.

10% incidence of human
anti-chimeric antibodies.
Patients with positive
test for antibodies have a
2-3 fold greater risk of
experiencing an
infusion-related
reaction. Concurrent use
of immunosuppressant
agents reduces antibody
formation and likelihood
of an infusion reaction.

49% of patients in
clinical trials
tested positive for
anti-anakinra
antibodies. 2%
were positive for
antibodies capable
of neutralizing the
biologic effect of
anakinra.
Antibody
development was
not associated
with adverse
events.

5% (58/1062) of RA
patients developed
antibodies to
adalimumab. These
were neutralizing in
vitro. Patients
concomitantly
receiving MTX had
lower antibody
development (1%)
than adalimumab
monotherapy (12%).
Antibody
development was not
correlated with
adverse events. ACR
response was lower
in antibody –positive
patients than
antibody negative
patients.

34/1993 91.7%) patients developed
binding antibodies to the entire
abatacept molecule or to the CTLA-4
portion of abatacept.

6/9 (67%) evaluable patients were
shown to possess neutralizing
antibodies.

No correlation of antibody development
to clinical response or adverse events
was observed.

54/990 (5%) with RA tested + for
HACA

1/10 HACA-positive patients who
received retreatment with Rituximab
experienced a serious acute infusion
reaction (bronchospasm)

INJECTION-SITE
OR INFUSION-
RELATED
REACTIONS

_________________

37% of patients developed injection site
reactions. All injection site reactions were
mild to moderate (erythema and/or itching,
pain, or swelling) and generally did not
necessitate drug discontinuation. Occurred
more frequently in the first month and
subsequently decreased in frequency. Mean
duration = 3-5 days. 7% of patients
experienced redness at a previous injection site
when subsequent injections were given. In
post-marketing experience, injection site
bleeding and bruising have also been observed.

20% of patients treated
with infliximab
experienced an infusion-
related reaction vs. 10%
of placebo-treated
patients. 3% = non-
specific symptoms such
as fever or chills; 1% =
cardiopulmonary
reactions (primarily
chest pain, hypotension,
hypertension, or
dyspnea); <1% =
pruritis, urticaria, or the
combined symptoms of
pruritis/urticaria and
cardiopulmonary
reactions; <1% = serious
infusion reactions
(anaphylaxis,
convulsions,
erythematous rash,

71% out of 1565
patients
developed an
injection site
reaction (typically
within the first 4
weeks of therapy).
Majority were
mild, lasted 14-28
days, and were
characterized by
one or more of the
following:
erythema,
ecchymosis,
inflammation, and
pain.

8% out of 705
patients developed an
injection site reaction
(not including
erythema and/or
itching, hemorrhage,
pain, or swelling.
12% out of 705
patients developed
injection site pain.

Acute infusion reactions within 1 hour
post-infusion:
9% abatacept- treated patients vs. 6%
placebo-treated patients

Most frequently reported events (1-2%)
- Dizziness
- Headache
- Hypertension

Less commonly reported events (>0.1%
and <1%)

- Cardiopulmonary symptoms
(hypotension, increased blood pressure,
dyspnea)

- Other symptoms (nausea, flushing,
urticaria, cough, hypersensitivity,
pruritis, rash, and wheezing)

Fewer than 1% of abatacept-treated
patients discontinued due to an acute
infusion-related event

Based out of 938 patients treated in
Phase 2 and 3 studies of Rituximab
(2 X 1000mg) + MTX:

32% - within 24 hours following
their 1st infusion

11% - within 24 hours following
their 2nd infusion

27% - acute infusion reactions after
1st infusion (fever, chills, rigors,
pruritis, urticaria/rash, angioedema,
sneezing, throat irritation, cough,
and/or bronchospasm with or without
associated hypotension or HTN

9% acute infusion reactions after 2nd

infusion

< 1% - serious acute infusion
reactions
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hypotension; 3%
discontinued due to
infusion related
reactions and all
recovered. Infusions
beyond initial infusion
were not associated with
a higher incidence of
reactions. Patients
positive for antibodies to
infliximab were 2-3 fold
more likely toto have an
infusion reaction than
were those who were
negative. Use of
concomitant
immunosuppressant
agents appeared to
reduce the frequency of
antibodies to infliximab
and infusion reactions.

Anaphylaxis – 2 cases in patients
receiving abatacept

10% acute infusion reactions
requiring dose modification
(stopping, slowing, or interruption of
the infusion).
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Table 8. Acquisition Costs 96

Costs as reported below reflect current pricing only. Please refer to the PBM website (vaww.pbm.med.va.gov or www.vapbm.org ) for updated cost information.

Product Dose Schedule Cost/Dispensing Unit Cost/ Patient /Year ($)

Abatacept ◊

(Orencia ®)

500mg (<60 kg)
750mg (60-100 kg)
1 gram (>100 kg)

Once every 4 weeks $336.84/15ml vial
(250mg/15ml vial)

<60 kg: $10,105.20
60-100kg: $15,157.80
>100kg: $20,210.40

Rituximab

(Rituxan ®)

1000mg IV infusions twice, 2 weeks apart $1,646.28/50ml vial
( 10mg/ml Inj, 50 ml vial)

$6,585.12

Adalimumab
(Humira)

40 mg Every other week $687.74/2 single-use syringes
(40mg/1ml syringe)

$8,940.62

Adalimumab
(Humira)

40 mg Weekly $687.74/2 single-use syringes
(40mg/1ml syringe)

$17,881.24

Anakinra
(Kineret®)

100 mg Once daily $824.44/28 single-use syringes
(100mg/1ml syringe)

$10,717.72

Etanercept
(Enbrel®)

25mg Twice weekly $360.06/4 SDV
(25mg/vial)

$9,361.56

Etanercept
(Enbrel®)

50mg Once weekly $720.12/4 SDV
(50mg/vial)

$9,361.56

<70kg $7,070.58 - $10,605.87Infliximab
(Remicade®) ‡

3 mg/kg Once every 8 weeks $392.81/20ml vial
(100mg/20ml vial) >70kg $10,605.87 - $14,141.16

<70kg $21,211.74 - $24,747.03Infliximab
(Remicade®) ‡

10 mg/kg Once every 8 weeks $392.81/20ml vial
(100mg/20ml vial) >70kg $24,747.03 - $28,282.32

Leflunomide
(Arava®)

100 mg;
20mg

Once daily for 3 days (loading dose);
Once daily

$169.96/ 30 tablets
(20mg/tablet)

$2,147.16

Leflunomide
(Arava®)

10 mg Once daily ( not including loading dose) $170.06/30 tablets
(10mg/tablet)

$2,063.39

Leflunomide
(Generic)

100 mg;
20mg

Once daily for 3 days (loading dose);
Once daily

$ 43.00/ 30 tablets
(20mg/tablet)

$543.23

Leflunomide
(Generic)

10 mg Once daily ( not including loading dose) $43.00/30 tablets
(10mg/tablet)

$521.73

Methotrexate † 25 mg Weekly $0.16 - $0.70 per tablet
(2.5 mg tabs)

$83.20 - $364.00

SDV = single dose vials
◊       Costs include infusion at weeks 0, 2, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52;                                                                    

<60kg = 2 vials; 60-100kg = 3 vials; >100kg = 4 vials
‡ Costs include infusion at weeks 0, 2, 6, 14, 22, 30, 38, 46, 54;

3mg/kg: <70kg 2-3 vials, >70kg 3-4 vials; 10mg/kg: <70kg 6-7 vials, >70kg 7- 8 vials
† Methotrexate included to calculate combination therapy costs

http://www.vapbm.org/
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Appendix I. Efficacy Results
Reference Trial No. of

subjects
End Point Treatment Group ACR 20% ACR 50% ACR 70%

Leflunomide
Strand et al.2

(US301)
Monotherapy 485 52 weeks Leflunomide 20mg/day

Placebo
MTX

52
26
46

34
8
23

20
4
9

Cohen et al.3

(US301)
Monotherapy
(extension trial)

235 24 months Leflunomide 20mg/day
MTX

79
67

56
43

26
2

Smolen et al. 5

(MN301)
Monotherapy 358 24 weeks Leflunomide 100mg/day X 3

days; then 20mg/day
Placebo
Sulfasalazine 500mg/day,
increased to 2000mg/day

55

29
56

33

14
30

10

2
8

Emery et al. 6

(MN302/304)
Monotherapy 999 52 weeks

(year 1)

104 weeks
(year 2)

Leflunomide 100mg/day X 3
days; then 20mg/day
MTX

Leflunomide 100mg/day X 3
days; then 20mg/day
MTX

51

64.4

64.6
76.7

31.1

43.8

9.9

16.4

Weinblatt et al. 8 Combination therapy 30 52 weeks Leflunomide 100mg X 2 days;
then 10mg/day (inc to 20mg/day
PRN) + MTX

50 35 4

Kremer et al. 9
Combination therapy 263 24 weeks Leflunomide 100mg X 2 days;

then 10mg/day (inc to 20mg/day
PRN) + MTX
Placebo + MTX

42.2

19.5

26.2

6.0

10.0

2.3
Kremer et al. 10 Combination therapy

(extension trial)
192 24 weeks Leflunomide 100mg X 2 days;

then 10mg/day (inc to 20mg/day
PRN) + MTX
Leflunomide 100mg X 2 days;
then 10mg/day (inc to 20mg/day
PRN) + MTX [Previously
placebo+MTX group]

56.3

58.3

35.4

28.1

16.7

11.5

Etanercept
Moreland et al. 12 Monotherapy 180 3 months Etanercept 0.25mg/m2

Etanercept 2 mg/m2

Etanercept 16 mg/m2

Placebo

33
46
75
14

9
22
57
7

Moreland et al. 13 Monotherapy 234 26 weeks Etanercept 10mg
Etanercept 25 mg
Placebo

51
59
11

24
40
5

9
15
1

Weinblatt et al. 14 Combination therapy 89 24 weeks Etanercept 25 mg + MTX
Placebo + MTX

71
27

39
3

15
0

Kremer et al. 15 Combination therapy 79 3 years Etanercept 25 mg + MTX 77 47 23
Bathon et al. 16 Monotherapy in Early

RA
632 12 months Etanercept 10mg + Placebo

Etanercept 25mg + Placebo
MTX + Placebo

61
72
65

32
49
43

16
25
22

Genovese et al. 17 Monotherapy in Early
RA (extension)

512 2 years Etanercept 10mg + Placebo
Etanercept 25mg + Placebo
MTX + Placebo

61
72
59

35
49
42

19
29
24

Genovese et al. 18 Combination therapy
(with Anakinra)

244 6 months Etanercept 25mg BIW + Placebo
Etanercept 25mg once weekly +
Anakinra 100mg
Etanercept 25mg BIW+ Anakinra
100mg

68
51

62

41
39

31

21
24

14

Keystone et al. 19 Monotherapy (once
weekly)

420 16 weeks Etanercept 50mg QW + Placebo
Etanercept 25mg BIW
Placebo

55
63

Infliximab
Maini et al. 25

ATTRACT
Combination therapy 428 30 weeks 3mg/kg Q8W + MTX

3mg/kg Q4W + MTX
50
52

27
29

8
11
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10mg/kg Q8W + MTX
10mg/kg Q4W + MTX
Placebo + MTX

51
58
20

31
26
5

18
11
0

Lipsky et al. 26

(Abstract)
Combination therapy
(extension)

428 54 weeks 3mg/kg Q8W + MTX
3mg/kg Q4W + MTX
10mg/kg Q8W + MTX
10mg/kg Q4W + MTX
Placebo + MTX

42
28
59
59
17

21
35
40
38
9

11
18
26
19
3

Lipsky et al. 27 Combination therapy
(extension)

428 54 weeks 3mg/kg Q8W + MTX
3mg/kg Q4W + MTX
10mg/kg Q8W + MTX
10mg/kg Q4W + MTX
Placebo + MTX

42
48
59
59
17

21
34
39
38
8

10
17
25
19
2

Lipsky et al. 28

(Abstract)
Combination therapy 428 54 weeks 3mg/kg Q8W + MTX

3mg/kg Q4W + MTX
10mg/kg Q8W + MTX
10mg/kg Q4W + MTX
Placebo + MTX

40.7
39.5
48.3
42
15.9

Maini et al. 29 Combination therapy 428 – year
1

259 – year
2

102 weeks 3mg/kg Q8W + MTX
3mg/kg Q4W + MTX
10mg/kg Q8W + MTX
10mg/kg Q4W + MTX
Placebo + MTX

42
40
48
40
16

21
30
36
20
6

10
21
20
10
1

Kavanaugh et al.30 Combination therapy 19 12 weeks
– pilot

40 weeks
– open
label

Pilot =
5mg/kg + MTX
10mg/kg + MTX
20mg/kg + MTX
Placebo + MTX

Open =
10mg/kg + MTX

43
57
57
14

58

29
14
43
14

73
St Clair et al.31 Combination therapy 1049 54 weeks 3mg/kg + MTX

6mg/kg + MTX
Placebo + MTX

62.4
66.2
53.6

45.6
50.4
32.1

32.5
37.2
21.2

Anakinra
Bresnihan et al. 33 Monotherapy 472 24 weeks 30mg QD

75mg QD
150mg QD
Placebo

39*
34*
43*
27*

*ACR
Composite
Score only

*ACR
Composite
Score only

*ACR
Composite
Score only

Nuki et al.35 Monotherapy 309 52 weeks From group receiving Anakinra:
30mg QD
75mg QD
150mg QD

From group receiving placebo:
30mg QD
75mg QD
150mg QD

41
51
47

51
47
46

Cohen et al.36 Combination therapy 419 24 weeks 0.04mg/kg + MTX
0.1mg/kg + MTX
0.4mg/kg + MTX
1mg/kg + MTX
2mg/kg + MTX
Placebo + PTX

19
30
36
42
35
23

13
20
11
24
17
4

5
7
2
10
7
0

Adalimumab
Weinblatt et al. 46

ARMADA
Combination therapy 271 24 weeks 20mg QOW + MTX

40mg QOW + MTX
80mg QOW + MTX
Placebo QOW + MTX

47.8
62.7
65.8
14.5

31.9
55.2
42.5
8.1

10.1
26.9
19.2
4.8

Kavanaugh et al.47 Combination therapy 250 6 months 40mg QOW + MTX 71.2 50.8 26.0
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(Abstract) – open-label
extension of
ARMADA

additional;
12 months
total

Van de putte et al.48

(Abstract)
Monotherapy 544 26 weeks 20mg QOW

20mg QW
40mg QOW
40mg QW
Placebo

35.8
39.3
46.0
53.4
19.1

18.9
20.5
22.1
35.0
8.2

8.5
9.8
12.4
18.4
1.8

Keystone et al. 49

(Abstract)
Combination therapy 619 52 weeks 20mg QW + MTX

40mg QOW + MTX
Placebo + MTX

54.7
58.9
24.0

37.7
41.5
9.5

20.8
23.2
4.5

Furst et al. 50

(Abstract)
STAR trial

Combination therapy 636 24 weeks 40mg QOW + DMARDs
Placebo + DMARDs

51.9
34.6

28.9
11.3

14.8
3.5

Burmester et al. 52 Monotherapy 205 12 months
additional
(24 month
completer
analysis)

Adalimumab 40mg QW 76 52 24

Breedveld et al.121

PREMIER trial
(for early RA)

Monotherapy &
Combination therapy

799 2 years Adalimumab 40mg QOW + MTX
Adalimumab 40mg QW
MTX QW

69
49
56

59
37
43

47
28
28

Abatacept
Moreland et al.54 Monotherapy 214 85 days CTLA4-Ig 0.5 mg/kg

CTLA4-Ig 2.0 mg/kg
CTLA4-Ig 10.0 mg/kg

LEA29Y 0.5 mg/kg
LEA29Y 2.0 mg/kg
LEA29Y 10.0 mg/kg

Placebo

23
44
53

34
45
61

31

0
19
16

6
10
12

7

0
12
6

0
4
3

0
Kremer et al. 55 Combination therapy 339 6 months

12 months

Placebo + MTX
2mg/kg + MTX
10mg/kg + MTX
Placebo + MTX
2mg/kg + MTX
10mg/kg + MTX

35.3
41.9
60.0
35.5
41.9
62.6

11.8
22.9
36.5
19.5
22.9
41.7

1.7
10.5
16.5
7.5
12.5
20.9

Genovese et al. 56

ATTAIN trial
Combination therapy 393 6 months 10mg/kg + DMARDs

Placebo + DMARDs
50.4
19.5

20.3
3.8

10.2
1.5

Kremer et al. 57

AIM trial
Combination therapy 652 12 months 10mg/kg + MTX

Placebo + MTX
73.1
39.7

48.3
18.2

28.8
6.1

Combe et al. 58

ASSURE trial
Combination therapy 1441 12 months 10mg/kg + DMARDs (biologic or

non-biologic)
Placebo + DMARDs

Not reported

Not reported

Not reported

Not reported

Not reported

Not reported
Rituximab
Edwards et al.61 Monotherapy and

Combination therapy
161 24 weeks MTX > 10mg/week

Rituximab 1000mg IV on Days 1
and 15

Rituximab 1000mg IV on Days 1
and 15 and Cyclophosphamide
750mg IV on Days 8 and 17

Rituximab 1000mg IV on Days 1
and 15 plus MTX > 10mg/week

38

65

76

73

13

33

41

43

5

15

15

23

Fleischmann et al.63

DANCER trial
Combination therapy 465 24 weeks Day 1

Drug Grp + Glucocorticoid Grp
PBO + PBO / IV / IV and PO
500mg + PBO / IV / IV and PO
1.0 g + PBO / IV / IV and PO

Day 15
Drug Grp + Glucocorticoid Grp
PBO + PBO / IV / IV and PO

17/12/25
39/27/26
46/32/35

10/10/16

ACR 20 only

Not reported
Not reported
Not reported

Not reported

ACR 20 only

Not reported
Not reported
Not reported

Not reported
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500mg + PBO / IV / IV and PO
1.0 g + PBO / IV / IV and PO

5/2/14
8/10/12

Not reported
Not reported

Not reported
Not reported

Cohen et al.64

REFLEX trial
Combination therapy 520 24 weeks Rituximab 1000mg + MTX

Placebo + MTX
51
18

27
5

12
1

APPENDIX II. Dear Healthcare Provider Letters
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APPENDIX III. Pharmacoeconomic Findings
Reference Treatments

Compared
Effectiveness
Data Source

Health State
Valuations

Perspective Costs Time
Horizon

Rate of
Discount

Economic
Model

Maetzel et al. 97 DMARD treatment
sequence (MTX; MTX,
SSZ; MTX, SSZ, HCQ;
Gold; Cyclosporine);
DMARD treatment
sequence with
leflunomide (MTX;
MTX, SSZ; MTX, SSZ,
HCQ; Leflunomide;
Gold; Cyclosporine)

RCT 2;
Observational
Studies

Standard
gamble and
rating scale
utilities;
ACR20

Public payer Direct 5 years 3% (costs and
QALYs)

Decision
Analysis

Maetzel et al. 98 Leflunomide
(20mg/day); placebo;
MTX (15mg/week)

RCT 2 Standard
gamble and
rating scale
utilities

Societal Direct
and
Indirect

1 year Not reported Economic data
collected
concurrently with
RCT

Welsing et al. 99 1) Usual treatment;
2) Treatment with
leflunomide; if no
response after 3 months,
switch to usual
treatment;
3) Treatment with TNF
inhibitor; if no response
after 3 months, switch
to usual treatment;
4) Treatment with
leflunomide; if no
response after 3 months,
switch to TNF
inhibitors; if no
response after 3 months,
switch to usual
treatment;
5) Treatment with TNF
inhibitors; if no
response after 3 months,
switch to leflunomide; if
no response after 3
months, switch to usual
treatment

Follow-up data
from open
study; dataset
from Wyeth
Pharmaceutical
s; RCT 3

EuroQoL
Questionnaire

Societal and
third party
payer

Direct
and
Indirect

5 years 4% (costs and
effects)

Markov Model

Choi et al. 100 Etanercept + MTX;
Etanercept
monotherapy;
Cyclosporine
monotherapy; HCQ,
SSZ, MTX; MTX
monotherapy; no
second-line agent

RCT 13, 14, 101, 102 ACR20;
ACR70WR

Societal Direct
and
Indirect

6 months None Decision tree

Choi et al. 103 Etanercept;
Leflunomide; MTX;
SSZ; no second-line
agent

RCT 2, 5, 6, 16 ACR20;
ACR70WR

Societal Direct
and
Indirect

6 months None Decision tree

Brennan et al. 104 Etanercept as 3rd-line
therapy; sequence of 3
traditional nonbiologic
DMARDs (IM Gold,
leflunomide, or
cyclosporine +MTX as
3rd, 4th, and 5 th-line
agents

RCT 13 HAQ scores
converted to
QALYs using
published
regression of
HAQ vs.
EuroQol (EQ-
5D)-derived
utility

Healthcare
payer in the
UK

Direct Lifetime 6% (costs);
1.5% (effects)

Individual patient
simulation
model; Monte
Carlo simulation
samples whether
the patient
survives the 6-
month period

Kobelt et al. 105 Etanercept; Infliximab Observational
follow-up
registry in
southern
Sweden; RCT

EQ-5D Societal Direct
and
Indirect

1 year None Changes in
outcomes and
cost compared to
year before
treatment
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106

Kobelt et al. 107 Etanercept 25mg
subcutaneously twice
weekly x 2 years; MTX
20mg every week x 2
years; Etanercept
+MTX x 2 years

RCT 108 EQ-5D;
regression
HAQ

Societal Direct
and
Indirect

10 years 3% (costs and
effects)

Markov model

Wong et al. 109 MTX+Infliximab; MTX
monotherapy; DMARD
monotherapy; MTX +
DMARD; steroid +
NSAID

RCT 25, 27

ARAMIS
database 110

VAS Societal Direct
and
Indirect

Lifetime 3% (costs) Markov Model

Kobelt et al. 111 Infliximab +MTX;
MTX alone

RCT 25

Cohort studies
112-117

EQ-5D Societal Direct
and
Indirect

10 years 3%, 6% (costs);
3%, 1.5%
(QALY)

Markov Model

Bansback et al.
118

Adalimumab; traditional
DMARDs

RCT 13, 14, 25, 46, 48

Observational
studies 106, 119

HUI-III;
ACR20/modera
te DAS28
response;
ACR50/good
DAS28
response

Policy maker Direct Lifetime 3% (costs and
benefits)

Mathematic
probabilistic
model
implementing a
patient-based
transition state
model that allows
feedback loops
between key
variables after
response and
withdrawal of
treatment

Guh et al. 120 Low dose (1mg/kg)
anakinra+MTX; high
dose (2mg/kg)
anakinra+MTX;
MTX alone

RCT HUI-III,
ACR20

Societal Direct
and
Indirect

1 year Not reported Decision analytic
model

DMARD = Disease Modifying Antirheumatic Drug; MTX = Methotrexate; SSZ = Sulfasalazine; HCQ = Hydroxychloroquine; IM = Intramuscular; RCT =
Randomized Controlled Trial; ACR = American College of Rheumatology; DAS = Disease Activity Score; HAQ = Health Assessment Questionnaire; EQ-5D =
EuroQol questionnaire; VAS = Visual Analogue Scale; HUI = Health Utilities Index; QALY = Quality Adjusted Life Year

Summary of Pharmacoeconomic Findings

There are few published cost effectiveness analyses of leflunomide and the biologic DMARDs. Included in the table above are
published analyses where cost effectiveness was measured via modeling of direct and/or indirect costs with efficacy, quality of life, or
functional status of RA patients. Eleven publications examining the costs and benefits of leflunomide, etanercept, infliximab, and/or
adalimumab were identified. One abstract for anakinra was included as no fully published economic evaluations were available.
Currently, there are no pharmacoeconomic data in the published literature regarding abatacept and rituximab.

Superficially, the analyses demonstrate potential cost effectiveness. Studies investigating the cost effectiveness of leflunomide suggest
that leflunomide may extend the time that patients may benefit from DMARD therapy and that patients receiving leflunomide have a
more positive perception of their health; but leflunomide becomes more expensive when monitoring and drug acquisition costs are
included.97-99 Fully published pharmacoeconomic studies in the US show etanercept to have a place in the management of DMARD-
naïve and DMARD-resistant patients with RA at a higher incremental cost per ACR20 or ACR70WR than other options analyzed, but
the cost effectiveness depends on whether the cost utility and cost effective ratios are acceptable in specific settings. 100, 103 Studies of
adults in the UK and Sweden propose that etanercept and etanercept+MTX, respectively, are associated with acceptable cost utility
ratios versus comparators. 104, 107 In patients with RA who have not responded to previous MTX or other DMARD therapy, infliximab
has resulted in acceptable cost-utility ratios. 109, 111 A cost effectiveness analysis involving adalimumab conveys that adalimumab is at
least as cost effective as other TNF antagonists in patients with moderate to severe RA in Sweden. 118 Data from an abstract indicates
high incremental cost effectiveness ratios for anakinra compared with methotrexate and attribute this to the acquisition costs of
anakinra. 120

A closer look at the pharmacoeconomic studies and their methodologies reveal limitations regarding:
1) Appropriate time horizon.
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RA is a chronic disease. As such, duration of disease should be modeled over a clinically relevant period, with at least a
1 year time horizon for continuous RA therapy. These cost effective analyses have studied time horizons ranging from 6
months to lifetime. Modeling duration of disease beyond 1 year is attractive for policy making decision purposes, but
may increase uncertainty as parameters associated with those time horizons must then rely on assumptions since long-
term effectiveness data from randomized, controlled, clinical trials is limited.

2) Extrapolating randomized controlled trial results beyond 1 year.
As insufficient data is available from long term randomized controlled studies, short term randomized controlled trial
data is combined with long term observational cohort data in order to model cost effectiveness over an appropriate time
horizon. In doing this, investigators must make assumptions concerning the continuation/withdrawal of therapy, path of
disease after discontinuation, and outcomes/quality of life ensuing after drug treatment. These assumptions increase
uncertainty in modeling estimates.

3) Combining short-term randomized controlled trial with long term observational cohort data to model cost effectiveness over a
more extended time horizon.

When merging data from different sources, it is important that the patient groups are of similar type and have similar
disease characteristics to ensure homogeneity of the study population.

4) Validity of the health outcome measure.
There is no consensus measure of response, and improvement is reported using various methods. ACR is an appropriate
marker for improvement in randomized controlled trials, but does not necessarily represent effectiveness in real clinical
practice. The DAS is a validated composite score that integrates several components of inflammation and is used in
much of Europe. On the other hand, the HAQ is a common global heath outcome measure and preference-based
measures can be derived from manipulating HAQ scores via linear regression.

5) Population stratification.
Economic models should consider patients’ baseline characteristics since these risk factors will define their treatment or
sequence of treatments as standard of care is unlikely to be a single treatment, or the same for each patient. Subgroup
analyses could have been explored to examine how covariates (such as duration of disease and therapeutic treatment) can
impact the cost effectiveness.

6) Inclusion of negative outcomes.
Some analyses did not clearly state negative outcomes. Adverse events directly related to a given treatment will
influence quality of life and costs (direct and indirect) of the treatment.

In conclusion, diversity in time horizons, comparators, quantities of drugs, discount rates, treatment sequences, and outcome measures
make it difficult to compare cost-effectiveness ratios between the individual analyses. In addition, these cost effective analyses are
only pertinent for patient groups similar to the trials in which the agents were studied and are country specific due to differences in
health care systems, medical practice, unit costs, and discount rates. The pharmacoeconomic position of one agent over another would
be clarified by cost utility and cost effectiveness analyses incorporating data from direct comparative trials or from trials in patients
with RA of similar duration and severity. Further cost effectiveness analyses are needed to answer superiority of one treatment over
another, sequential use of different TNF inhibitors, and use of treatments earlier in the disease course.
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